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ABSTRACT  Specimens of the genus Haemaphysalis collected in Thailand were examined,
= cub

04125

Il

Il

d. We propose

and a key to the adults of 24 species bel
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that H. wellingtont Nuttall & Warbuston, 1908, be placed in the subgenus Kaiseriana, I
obesa Larrousse, 1923, be moved from Segalia to Kaiseriana, and that H. cornigera Neumann,
1897, be removed from the species hst of Thailand.
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Haemaphysals is the second largest tick genus in
the family Iodidae and consists of about 155
species. All known Haemaphysalis species are
parasitic on birds and mammals and have a three-
host hfe cycle. For many Haemaphysalis species,
the hosts of immatures are significantly different
from hosts of adults. Within this genus, many species
areectors of discase agents such as Russian spring—
encephalitis and Ky Forest dis
«Hoogstraal 1970, 1981). In epidemiological re-
search, recognition of the correct tick species is a
sigmificant factor. The epidemiology and occur-
rence of tick-borne diseases in Thailand and most
of the rest of Southeast Asia are poorly understood
One reason 1s that adequate regional keys to the
species of ticks present are not available. Keys to
the h physalid ucks of Ind «Anastos 1930},
South India (Trapdo et al 1964), and Japan (Ya-
maguti et al. 1971) have been published, but few
of these species are found 1n Thailand.

1,

Materials and Methods

This paper is based upon morphological char-
acteristics of tich speci llected 1n Thailand
between 1961 and 1953 by personnel of the De-
partment of Medical Entomology, Umted States
Army Medical Component, ¢ -med Forces Re-
search Institute of Medreal Sciences (AFRIMS;, In
prepaning drawings and keys for male or female
ticks of species for which Thailand specimens were
not available, we used specimens from nearby
countries or from published descriptions, these are
ndicated in the figure captions. In addition, some
ticks of birds werc obtained from H. Elhott
McClure, Migratory Ammal Popul Studies
(MAPS), Thailand&%:nulc of Serentific and Tech-
nologrcal Rescarcl Eitrators at the British Museum
(Natural History) (BM), Museum of Comparative
Zoology, Harmvard Unnersity (MCZ), and the
Smithsonan Institution (SI) kindly loaned many

In this paper we present a ey to the
and species of Hacmaphysalis of Thailand From
this study, we propose two subgeneric changes. H.
wellingtont Nuttall & Warburton, which was of
uncertain status, be placed in Kaiseriana, and H.
obesa Larrousse be moved from Segalia to Kai-
seriana. Wealso that Thai s iden-
ufied as H. cornigera are actually H shimoga,
therefore removing I, cornigera from the specics
hist of Thailand The key includes 24 species dis-
tnbuted umong the following subgenera. Abor-
physalis Hoogstraal & El K h (3 species),
Garnhamphysalis Hoostraal & Wassef (I species),
Haemaphysalis Koch (1 species), Kaiseriana Santos
Dias (10 species), Ornithophysalls Hoogstraal &
Wassef (4 species), Rhipistoma Koch 4 specics),
and one species of uncertain subgenus.

spe of various H physalis species from
the following countries. India, Burma, Laos, Cam-
bodia, Vietnam, Hong Kong, Thailand, Malaysia,
and Singapore.

The arrangy t of subgeneric taxa follows
Hoogstraal & Kim (1985). Discussions of the sub-
genera arc arranged in the order 1n which they
appear in the Ley. Isodid morphology, including
characters used in the heys of the genus Haema-
physals, are illustrated and e plamned 1n Fig 1and
its legend. A host—¢ te Tist 1s included (Appen-
dix ).

Key 10 Adults of the Subgenera of
Haemaphysalis

1. Posterodorsal margin of palpal segment 3 wath
distinet or indhstinet spur in one or both
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CAPITULUM

COXA I

PALPAL SEGMENT &i

CHELICERAL SHEATH

BASIS CAPITULI

\j——— BASIS CAPITULI

D
Fig. 1. Ixodid morphology and characters used in the Leys of the genus Haemaphysalis, H. (K ) wot

POSTERODORSAL SPUR

FEMALE

CAPITULUM

CERVICAL GROOVE

SCUTUM
MARGMNAL GROOVE

MEDIAN GROOVE
PARAMEDIAN GROOVE

FESTOON

Nuttall & Warbuston (A) Dorsal view (B) Ventral view (C) Capitulum, dorsal view. (D) Capitulum, vep: .«l view
(E) Hypxtome, ventral view (F) Coxae and trochanters I-1V (G) Gemtal area. (H) Femur IV (1) Spiracuta. piate.

Legend applies to all figures.

seves, or with platehike projection,

Pecteorad
§

ventral spur prominent, triangular, over-
lappmg at Teast ¥ of anterior part of seg-
ment 2; extraordinanly long $purs on coxa
IV of one sex present or absent ..

Posterodorsal margin of palpal segment 3
without spur or platelle projection, pos-
teroventral spur of variable size; coxa IV

without cxlmordmanly long spur... . 8
2. Posterodorsal margin of palpal segment 8 with
plalclllc projection, cornua and coxal spur

. blnlll-n' (Fig. 2)

....Subgenus uncertain

margm of pnlpal segment 3w.th
or or internal
spur, cornua and coml spur broadly or
clongately triangular, coxa IV sometimes
with extraordinanly long spurs in one sex
[ 7329 1) ,.Kaiseriana
3, Palpi broadly salient basally ... 4
Palpi compact without posterior ﬁangc or
campanufate with a moderate posterior
fange .. vv s cvvnenveiriniares cvunn
4 Body elongate; poslcr«lorsal and poslcro»cn-
tral margins of palpal segment 2 with spurs
or spurs and grooves, ventral spur of palpal

N o e e vy e
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leveloped (Fig. 13-16) flange in one or both sexes; ventral spur of

srererenes - Rhipist " gment 3 Jong, broadly or clongately tn-

Body oval, poster and pos ral angular, overlapping at least apical % of
margins of palpal segment 2 without spurs SCGIENE B srnrrarssanmrnansrennns

or grooves; ventral spur of palpal segment 5 yon) spur of palpal segment 3 elongately

ukh 2
Loy s G ettt © gl gt ot or
5. Palpi compact without posterior flange; ven- of. ent 2 coxal spurs long, clongately
tral spur of scgment 3 short and broadly triangular (Fig 24)...... Garnhamphysalis
triangular, extending to or shghtly beyond Ventral spur of segment 8 broadly triangular,
basal margin of segment (F1g. 21-23).... overlapping anterior one-third of segment
........................... Aborphysalis 2; coxal spurs short, broadly triangular (Fig
Palpi campanulate with a moderate posterior 25). e e Haemaphysalis

A o e et
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Suhgenus Unrsstain

Material Exaniined. THAILAND: 2 &8 (AF-
RIMS), 13 83 (BM), 7 22 (BM). MALAYSIA- 17 88
(S, 1 & (BM), 7 92 (SI), 1 2 (BM). VIETNAM: 1¢
(Sl)

traguli Oudemans,
3
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6. Posterodorsal spur of palpal segment 3 crest-
hke; lateral grooves indistinet, very short,
extending anteriorly, not reaching level of
coxa 1V, poslcnoxly enclosing first festoon
(Fig 6) papuana Thorell

Posterodorsal spur rof palpal segment 3 widely
lar with pointed aper, Iateral grooves

1928 is the only specles of the genus in Thail
not assigned to a tae sedis) Both
males and females were cmmmcd (Fig 2).

Subgenus Raiseriana

Key to Species of the Subgenus
Kaiseriana

Males

1 Posterodorsal margin of palpal scgment 3 with
distinct, flat, internal and retroverted spur,
ventral spur posterointernally directed; coxa
IV without extraordinanly long spur (Fig.
8) wellingtoni Nuttall & Warburton

Poslcrod ml ma’gm of palpal segment 3 with

t lian or internal

spur; \emml spur posteromedianly direct-

ed: cova IV sometimes with extraordinanly
long spur.

. Palpi widely salient basally, poslcmdorsal

in of palpal t 3 with indi
V-shaped spur near or at inner margin; coxa
IV with 2 extraordinarily long spurs (cor-
nigera group) . .......
l’alpx compacl or camp:mulalc. \u.houl ba-
margm of
palpal seg 13 with distinct or
spurat midbreath, coxa IV spur single, short,
broadly lmngul..r ..................

3. Palpi broadl terodorsal mar-
gin of scgmcnl 3 \ulh indistinet V-shaped
spur at inner margin; posterior margin of
segment & crenulate with several surface
folds; spurs of coxa IV posterointernally die
rected (Fig 4) . ,anomala Warburton

Palpi lrunmlc, with number of bizarre planes
and angles, posterodorsal margin of seg-
ment 3 with small, indistinct V-shaped spur
near inner margin; posteroventral margin
of s:gment 2 with large lateral spur, pos«

[

short, industinet or obsolete, posteriorly not
enclosing first festoon (Fig. 7)
-.nadchatrami Hoogstraal, Trapido & Kohls
7. lar setae p parlly visible
dors.ally femur IV with ventral inner row
of 18-20 closely spaced setae, lateral grooves
present, short, anteriorly to level of coxa
1V, posteriorly not enclosing first festoon
(13728 ) 2 obesa Larrousse
Clrcumsplmcular setac absent; femur IV with
ventral inner row of 7-11 setae, lateral
grooves absent (Fig. 9)
P P semermis Neumann'
8. Poslcrodorsal spur of palpal segment 3 over-
lapping % of anterior part of segment 2,
posteroventral margin of segment 2 with
spurlihe angle medianly; lateral grooves ab-
sent (Fig. 10) .. ... .. ... hysinas Supino
Posterodorsal spur of palpal segment 3 over-
lappmg 1% or more of anterior part of seg-
ment 2; posteroventral margin of segment
2 without spurlike angle, lateral grooves
present (1spinosa group) ... iiiiuneas 9
9. Posteroventral spur of palpal segment 8 clon-
gately triangular, pointed apex, overlap.
pmgantcnor’y&o[scgmenl : spurs of coxae
1-1v Iy tr with ponted
apices, , lateral grooves indstinet, short, ex«
tending from anterior margin of first fes-
toon to level of coxa I (Fig 11)...cuuu.
ceneessens lagrangei Larrousse
Posteroventral spur of palpal segment 3
broadly tnangular, blunt apex, overlapping
anterior % of segment 2; spurs of coxae Il-
IV short, broadly ndgchkc, lateral grooves
distinet, long, extending from anterior mar-
g of first festoon to level of coxa I (Fig
12) . e Iuspinosa Neumann

Females

Post ]

teriorly directed at external mnrgm. spurs
of coxa IV posteriorly or p ly
directed (Fig. 5) .

shlmoga Tmpxdo & Hoogslraal

4 l’alpl P
spur of segment 8 md:slmcl. shorl widely
triangular or cresthike, slightly overlapping
apical part of segment 2; dental formula
4/4 or 5/5 (nadchatrami gmup) ..... 5
Palpi campanulale, posterodorsal spur of seg-
ment 3 distinct, sharply triangular, over-
lappmg % or more of anterior part of seg-
ment 2; dental formula 4/4......... .. 8
5 Dental formula £ 74 T . 6
Dental formula 5/5 e o T

Imargin of palpal segment 3 with
distinet, flat, internal and retroverted spur,
ventral spur posterointernally directed (Fig
8) .......wellingtoni Nuttall & Warburton

Posterodorsal margin of palpal segment 3 with
median spur posteriorly directed, ventral
spur posteromedianly directed

2 Palpi widely salient basally (cornigera
2roUp) v vrsan

Palpi ¢ t or broa
or without shghtly basola!cral salience .. 4

ned, only a female has
lound (depomed in the Field \luscum of Natutal History)
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Fig. 3. Haemaphysals (K.) wellingtoni Nuttall & Warburton, 1908,

. 8. Postenor margin of palpal segment 2 cren-
ulate with few surface folds, infrainternal
setae 8 (Fag. 4) ...v..s anomala Warburton

Posterior margin of palpal segment 2 not
crenulate, external margin with posteroex-
ternal projection, infrainternal setae 5 (Fig.

) «-« Shimoga Trapido & Hoogstraal
4. Palpi compact, slightly basolateral salience
orabsent, | 1 spur of seg-

ment 3 short, widely triangular or cresthike,
shghtly overlapping apical part of segment
2, dental formula 4/ § or 5/5 (nadchatrami

]

LLOUP) x v v rnvunns Krxrrrrraneras

Palps broadly campanulate with shght baso-
Jateral sahence, posterodorsal spur of palpal
segment 3§ ent, broadly tnang
overlapping anterior % or more of segment

, post ntral margin of segment 2 with
or without spurlike angle, dental formula

g

.................. Karreas x owa

4/4
5 Dental formula 4/4 ., ...... . 6
Dental formula 5/5 . .. . .. .. . 7
6 Palpi with shghtly basolateral salience, pos-
terodorsal spur of palpal segment 3 short,
cresthike (Fig. 6) .. .. ... papuana Thorell
Palpi without slight basolateral salience, pos-

w1 ey wine 7 h g e
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Fig. t. llacmay lis (K

terodorsal spur of palpal segment 3 broadly
triangular, pointed apex (Fig. 7)...... .
. .nadchatrami Hoogstraal, Trapudo & Kohls
7 Circumspiracular setae present, femur IV with
ventral inner row of 18-20 closely spaced
setae (Fig. 8) .. ........ . obesa Larrousse
Circumspiracular setae absent; femur IV with
ventral inner row of 7-11 setae (Fig 9).
...... vvxer vxe veesSemermis Neumann!
8. Posterodorsal spur of palpal segment 3 over-
lapping anterior % of segment 2; postero-

ventral margm of segment 2 with spurlike
angle (Fig, 10)............ hystricis Supino
Posterodorsal spur of palpal segment 3 over-
lapping anterior % of segment 2, postero-
ventral margin of segment 2 without spur-

like angle (bispinosa group) . . 9
9 Ventral spur of palpal segment 3 elongately
triangul inted apex, reaching postenior

Yaof scgmc‘m 2; spurs of coxae Ii=1V short,
broadly triangular (Fig 11)
................... lagrangei Larrousse
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Fig. 5. Haemaphysalis (K.) sh

Ventral spur of palpal segment 3 broadly tn-
angular, blunt apex, overlapping anterior
¥ of segment 2, spurs of covae -1V short,
broadly ridgelike (Fig. 12) ......, ......

e e . bispinosa Neumann

Material Examined. H. (K) anomala THAI-
LAND 11 & (AFRIMS), 13 ¢ (AFRIMS) H (K)
bispinosa: THAILAND 1 § (AFRIMS), 12 €8 (AF-
RIMS) BURMA 2192 (SI) MALAYSIA 8683 (S),
81 92 (SI) SINGAPORE 2 & (BM), 2 92 (BM) H.
(K} hystricis THAILAND 3 &8 (AFRIMS), 2 &8

(BM), 10 92 (AFRIMS) HONG KONG 1 & (BM),
1 ¢ (BM) LAOS 288 (MCZ) H (K) lagranges
THAILAND. 40 48 (AFRIMS), 29 92 (AFRIMS)
H. (K.) nadchatrami: THAILAND: 7 88 (AF-
RIMS), 13 92 (AFRIMS). H. (K.) obesa: THAI
LAND- 3} 84 (AFRIMS), 39 90 (AFRIMS) II. (K.)
papuana THAILAND: 35 38 (AFRIMS), 14 ¢9
(AFRIMS) H (K) semerrus MALAYSIA. 1 &
(BM), 2 92 (BM) H (K ) shimoga THAILAND
23 88 (AFRIMS), 1 & (SI), 87 22 (AFRIMS), 1 ¢ (SI)
BURMA 66 85 (S, 17 92 (SI) INDIA 14 SI), 2
92 (SI) VIETNAM 238(S1),292(SI). CAMBODIA.
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Fig. 6. Haemaphysalis (K.) papuana Thorell, 1883,

0 33 (S1), 27 2 (SI) H. (K.) wellingtoni THAI-
LAND 36 &3 (AFRIMS), 5 92 (AFRIMS).

Discussion. The major criterion of the subgenus
Kaiseriana is the presence of at least one of the
following characters (Hoogstraal & Kun 1985) (1)
the presence of a more or less developed dorsobasal
spur or elevation (hair-hooking device) on palpal
segment 3 in one or both adult sexes, (2) the pres-
ence of a hair graspmg gap which is formed by
the broad posterior expansion and apical recur-
vation of the movable segment 3 and the antentor

narrowing of segment 2, or (3} the palpi are cam-
panulate and the posterodorsal margin of palpal
segment 3 is uniquely recurved internally rather
than medially spurred. Hoogstraal et al (1965)
placed H. wellingtons in subgenus Katsertana on
the basis of having the first character hsted above
Tanskul et al. (1983) moved it from the subgenus
to incertae sedls (by suggestion of Hoogstraal n a
personal communication), and mdeed when Hoog-
straal & Kim (1985) published a paper on Hema-
physalis, they did not mention wellingtont or tra-
guli In prepanng this paper we have examined
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9

B
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¥ig. 7. Haemaphysalis (K.) nadch

the ticks carefully and have deaded to reassign
wellingtoni to Kaiseriana on the basis of having
the first and the third characters listed above; tra-
gult remains in uncertain status (incertae sedis)

Haemaphysalis obesa was erected by Larrousse
(1925, as cited in Hoogstraal et al 1966) Hoog-
straalet al (1966) placed it in Kaiseriana, but then
{Hoogstraal et al 1971a) first moved it to subgenus
Haemaphysalis and then (Hoogstraal & Kimn 1985)
to Segalia However by the character of its palpi,
we judge that obesa should be mn Kaiseriana

{ 1 1, Trapido & Kohls, 1965

Trapido & Hoogstraal (1964) descnibed H shi-
moga as a subspecies of H. cormigera Tanskul et
al (1983) separated shimoga as a full species, a
decision later confirmed by Hoogstraal & Kim
(1983) In exanuning material for this paper, we
found that all Thailand specimens previousty 1den-
ufied as H. cornigera agree i all essential details
with type specsmens of H. shimoga (RML 39300,
RML 39301) Furthermore, specimens previously
identified as H. cornigera vary sigmficantly from
Nuttall & Warburton’s (1915) redescription of the
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Fig. 8. Haemaphysalis (K.) obesa Larrousse, 1923,

species Consequently, we regard I, cornigera to
be absent from Thailand.

Subgenus Rhipistoma

Key to Species of the Subgenus
Rhipistoma

Males

1 Posterodorsal margin of palpal segment 2 with
2 distinct spurs separated by groove, dental
formula 6/6-8/8, lateral grooves chstincet,

lerately long, extending antenorly to

tevel of cona I, posteriorly enclosing first
2 festoons (Fig. 18).. .. . astatica (Supino)
Posterodorsal margin of palpal segment 2 with

one distinct spur, dental formula 4/4; lat-
eral gr d t or indistinct, length
variable, . iy i we

2 Posterodorsal spur of palpal segment 2 at ex-
ternal margin, lateral grooves indistinet, ex-
tending antenorly to level of coxa 11, pos-
tertorly to anterior margin of first festoon,
coxae I-IV each with prominent spur,
broadly triangular, spur of coxa I the lon-
gost (Fig. 14) . .. .. . .hewmnricht Schulze
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Fig. 9. Haemaphysalis (K.) semermis Neumann, 1901 (specimen from Thailand not seen, drawings were

prepared from Malaysian specimen),

Posterodorsal spur of palpal segment 2 at
margmal midbreadth, lateral g dis-
tinct, length variable, coxae I-IV each with

small triangular spur, subequal (.« .rc.. 8

8. Posterodorsal spur of palpal segment 2 elon-
gatetriangular, pointed apex; lateral grooves
extending antenorly to level of coxa HI,
posteriorly enclosing first festoon (Fig. 15)
KxxaRATARraRT TR EARTS canestrinif (Supino)

Posterodorsal spur of palpal segment 2 broad-
ly tnangular, blunt apex; lateral grooves

extending anteriorly to level of coxa IIi,
postentorly to anterior margin of first fes-
toon (Fig. 16}.,..... .
..... koningsbergeri Warburton & Nuttall

Females

1 Posterodorsal margin of palpal segment 2 with

2 distinct spurs separated by groove, the
mner spurt shorter, dental formula 6/6-8/8
(Fig. 18) aswatica (Supino)

i s st et A N S < B
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Posterodorsal margn of palpal segment 2 with
one distinct spur, the second spur if present,
rudimentary, dental formula 4/4 or 5/5

2. Cornua long, broadly bladelike, % as long as
basis capituli, posterodorsal spur of palp.t y tr inted apex spur and
segment 2 at external margin, tnangular,
posterclaterally directed, dental formula
5/5 (Fig. 14) «oonennns , heinricht Schulze 15)

Cornua short, broadly tnangular, % as long

JOURNAL OF MEDICAL ENTOMOLOGY Vol 26, no 6

MALE ( Thailand)

Wiz
)

)

7
Y

Fig. 10. Haemaphysalis (K.} hystricts Supino, 1897

as basis capituli, posterodorsal spur of pal-
pal segment 2 at marginal midbreadth, pos-
teriorly directed, dental formula 4/4 3
2 8 Cornua with pomted apex, posterodorsal
margin <'>f palpal segment 2 with one large,

one rudunentary spur, separated by mdis-
tinct groove, nframternal setae 7 (Fig.
R canestrnii (Supino)
Cornua with broadly rounded apex, postero-
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physalis (K.) L 1925

dorsal margmn of palpal segment 2 with one
broadly tnangular, blunt apex spur, in-
frainternal setae 4 (Fag. 16) ....... .

+vex Koningsbergeri Warburton & Nuttallt

. Material Examined. H. (R.) asiatica: THAI-
LAND: 2 83 (AFRIMS), 8 02 (AFRIMS) H. (R.)
canestrinii: THAILAND: 3 838 (AFRIMS), 8 &4 (SI),
11 92 (SI). BURMA: 3 88 (MC2), 1 ¢ (MCZ). H.
(R.) heinrichi: THAILAND: 86 &8 (AFRIMS), 13

% (AFRIMS) H. (R.) Roningsbergeri THAI-
LAND. 6 88 (AFRIMS), 2 85 (S1) MALAYSIA. 23
88 (S1), 1 & (BM), 8¢ (S1), 1 ¢ (BM),

Subgenus Ornithophysalis

Key to Specics of the Subgenus
Ornithophysalis

Males
Y. Ventral spur of palpal segment 3 elongately

#Speaimen not found

tr , overlapping anterior % of seg-
ment 2, spurs of coxa I and trochanter |
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' large, sharply pointed apex (Fig 17)..... Ventral spur of palpal segment 3 extending
AR ornithophila Hoogstraal & Kohls slightly beyond intersegmental suture, in-
: Ventral spur of palpal segment 3 short, broad- frainternal setae widely lanceolate, - or 8,
ly triangular, not reaching or shightly ex- coxae I-IV each with short, broadly tri-
,[ tending beyond int | suture; spur angular SpUL. .. uviuunenncrnnes P 3
i of coxa I short, broadly triangular or ridge- 8 Palpal segment 2 appearing somewhat bro-
; Iike, spur of trochanter ¥ obscure ... . 2 Len at midlength in Iatcral profile, ventral
\ 2 Ventral spur of palpal segment 3 not reaching spur of t 3 broadly tri , in-
int I suture; infrainternal setac frainternal setae 8, lateral grooves long, ex-
i bristlelike, 4, coxae 1-IV each with short tending anteriorly to level of coaa 11, pos-
l ridgehke projection (Fig. 18) . ... teriorly enclosing first 2 festoons (Fig. 19)
! PO megalaimae Rajagopalan v coae en..doenitzi Warburton & Nuttall
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Fig. 13, Haemaphysalis (R.) astatica (Supino, 1897)

=) '’
triangular, overlapping anterior % of sege obscure ... | .
ment 2, cornua long, broadly triangular 2. Ventral spur of palpal segment 8 not

l Palpal segment 2 unbroken in lateral profile, about % as long as basis capitul, spurs of
: ventral spur of palpal segment 3 narrowly coxaland trochanter I farge, sharply pownt-

. triangular; infrainternal setae 4; lateral edapex (Pig. 17) .. ..., .
grooves long, extending anteriorly to level v+ wxee ~Ornithophila Hoogstraal & Kohls
of coxa II, posteriorly enclosing first festoon Ventral spur of paipal segment 3 short, broad-

i (Fig. 20) bandicota Hoogstraal & Kohls ly triangular, not reaching or shghtly ex-

tending beyond int \ suture, cor-
, Femal nua short and small, about % as long as
{ cmales basis caputuli; spur of cova 1 short, broadly

1 Ventral spur of palpal t 3 ¢l I tnangular or ridgelike, spur of trochanter

P

reaching
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Fig. Ut Haemaphysalis (R.) heintichi Schulze, 1939.

Vol. 26, no. 6

wntersegmental suture; infrainternal setae 3 Palpal segment 2 appearing somewhat bro-

brstlelike 4; coxae 1-IV each with short, ken at midlength in lateral profile, ventral
ridgelike projection (Fig, 18)«c.cvcxexss ox spur of palpal segment 3 broadly triangu-
............... megalaimae Rajagopalan? lar; wfrainternal setae 8 (Fig 19)

Ventral spur of p Ipal segment 8 extending ... .. ... doenitzi Warburton & Nuttall
shightly beyond mtersegmental suture, in- Palpal segment 2 unbroken in Jateral profile,
frainternal setae widely lanceolate, 6 or 8; ventral spur of palpal segment 8 naxrowly
coxae I-1V each with short broadly tnan- triangular, infrainternal setae 6 (Fig 20)
gUlar SPUL. cavuvrcxn cxr e cxvxaxvrery e 8 wver o e bandicota Hoogstraal & Kohls




November 1959 TANSKUL & INLAO: GENUS Heemaphysalis 1IN THAILAND 559

MALE (Thailond)
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Fig. 18, Haemaphysalis (R canestrinit (Supino, 1697)

Matenial Examined. H. (0.) bandicota: THAI-
LAND: 58 33 (AFRIMS), 13 ¢ (AFRIMS). H. (0.)
doenitzi, THAILAND: 5 &3 (AFRIMS), 8 92 (AF-
RIMS) H. (0.) megalaimae: THAILAND- 7 &3
(S1). H.(0.) ornithophila. THAILAND 18 MCZ),
19 (MCZ)

Subgenus Aborphysalis

Key to Specics of the Subgenus
Aborphysalis

Males

1 Posterior margm of palpal segment 2 formmng
short, wide, spurlike angle dorsally and

————

L
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MALE (Thaifand)
. i
i
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Fig. 16, Haemaphysalis (R.) Rontngsbergeri Warburton & Nuttall, 1909 (ferale specimen from Thatland not
found; drawings were prepared from Malaysian specimen),

ventrally, segment § with crenulate pos- trangular spur, lateral grooves distinct or
terodorsal margin, coxae I-IV each with wdistinet, dental formula 4/t or 5/5 ,.. 2
ndge replacing spur, lateral grooves dis- 2 Ventral spur of palpal segment 3 with blunt
tinct, short, extending anteriorly to level of apex, not extending beyond basal margin
) coxa IV, postenorly enclosing first festoon, of segment; Jateral grooves indistinet or ob-
! dental formula 4/4 (F1g. 21) v auvanvnnns solete, dental formula 4/4 (Fig 22)... ..
| | s ke capricorms Hoogstraal ... .atherurus Hoogstraal, Trapido & Kohls
Posterior margin of palpal segment 2 without Ventral spur of palpal segment 3 with pointed
spurhke angle on both sides, posterodorsal apex, extending shightly beyond basal mar-
margin of segment 3 straight or slightly g of segment, lateral grooves distinet, ex-
undulant, coxae I-IV each with prominent tending anteniorly to level of coxa Ili, pos-

S—
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MALE (holotyps, Thailcnd)

Fig. 17. H

teriorly enclosing first festoon, dental
formula 5/5 (Fig. 23) aborensis Warburton

Females
(The female of capricornts is unkrown )

Palpal segment 2 with minute posteroexternal
projection, ventral spur of segment 3 with blunt
apex, not reaching basal margin of segment,
infrainternal setae 2 (Fig. 22) .

atherurus Hoogstraal, Trapido & Kohls

2

Palpal segment 2 without posteroexternal pro-
jectron, ventral spur of segment 3 with poted
apex, reaching basal margin of segment; ine
frainternal setae 3 (Fag 28).....0c 4viien

PN .. .aborensis Warburton®

Material Examined. H (A.) aborensis: THAI-
LAND 1 & (AFRIMS) BURMA 2 33 (SI), 2 ¢2
(BM). INDIA 783(S1), 1 2(BM) H.(A.)atherurus:
THAILAND 18 (AFRIMS), 18(S)), 1 2(AFRIMS),
1 ¢ (SI) MALAYSIA 3 38 (SI), 6 ¢¢ (SI) H (A)
capricornis. THAILAND 3 &8 (BM)




Fig. 18.  Haemaphysal
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1963 (female specimen from Thailand not found,
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MALE (Thailond)

Fig. 19.  Haemaphysalis (O ) doenitzi Warbuston & Nuttall, 1909,
Assenston¥or
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Fig, 20, Haemaphysalis (0. bandicota Hoogstraal & Kohls, 1965




November 1989

TaNskuL & INLAO GENUS Haemaphysalis IN THAILAND

MALE (paratype, Thailand)

Tige 21 Hacmaphysalis (8.) capricornis Hoogstraal, 1966

595
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Fig. 22.  Maemaphysalis (A.) atherurus Hoogstraal, Trapido & Kohls, 1965,
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FEMALE (India)
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MALE({Thaitand)

Fig. 28 Haemaphysalis (G ) calvus Nuttall & Warburton, 1915 (female specimen from Thailand not found,
drawings were modified from published drawings of Hoogstraal & Wassef 1981)

Discussion. Haemaphysalis capricornis s hnown
only from males captured on the serow (Capricor-
nts sumatraenss), an Asian goat antelope, and is

Subgenus Garnhamphysalis

Material Examined. THAILAND 1 & (BM)
Discussion. Only one species of the subgenus

tentatively included in the sub hysali

CGarnhamphysalis, H (G ) caleus Nuttall & War-

Abory
mateual available for study 1s insufficient to make
subgeneric placement certain (Hoogstraal et al
1971b). This is the largest species in the subgenus
and 1s characterized mainly by the spurhike angle
of palpal segment 2 and the replacement of each
coxal spur by a broad ridge,

burton, 1915 (Fig 21), occurs 1n Thailand Female
specumen was not found. ;
Subgenus Haemaphysalis

Material Examined. THAILAND 1 8+SI) IN-
DIA: 1 2 (BM)
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MALE (Theiland)

Fig. 25.  Haemaphysalis (11.) darjecling Hoogstraal & Dhanda, 1970 (female specimien from Thatland not

found. drawings weze prepared from Indian specimend.

Discussion. Only one specics of the subgenus
Haemaphysahs, H, (1) darjeeling Hoogstral &

Museumn (Natural History ., London. Arcis B Johnston,
Muscum of Comparatnve Zoology, Harvard University,
Cambridge, Mass., and Yves Comeau, Museum National

Danda, 1970 (Fig 25), occurs in Thailand. Female
specimen was not found
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APPENDIX 1 APPENDIX 1 Continued

tlou-Parasite Lidt of Adult Haemaphysalis in Thailand

H. treguli
Mammal:  Tragulus joconicus®
H (&) chovensis
Mammal.  Histrix hodgsont (cresthess Malayan porcupine),
H (A) atherurus
Mammal h ** (bush-tailed p ine),
Canis familiaris (domestic dog), Tupaia ghs
{common treeshrew).
Other- Vepetation.
I {A) capricomis
Mammal  Cepricornis sumalrcensis (serow).
H. (C) caleus
Mammal  Selenarctes thibetanus (Asiatic black bear)
H.(H ) darjeeling
Mamowul-  Arctonyr collaris (bog badger), Homo sepiens
H. (K)anomela
Mammal  Bos sp. (domestic cattle), Homo sapiens *
H (K} baspinoss
Mammal  Arctietis binturong (binturong), Homo sapicns,
Muztiscus muntjak (common batking deer).
Other Vegetation
I (K ) hystricts
Mammal  Arctonyx eollarts, Bandicota indica (Great ban.

dicort 1at), Homo sopiens, Rattus bukit {cheste

nut rat), Ratrus rattus {roof rat)

H.AK) lograngel
Mammal  Arctogahdia tricirgata®® (three-stiped Palm cive
et} Bos sp.,, Canis familiarts, Cervus unicol-
or** (sambar deer), Homo sapiens, Paradox«
urus hermaphroditus® (common palm civet),
Selenarctos thibetanus
Other Fligang,** vepetation**
H. (K} nadchatram{
Mammal  Bos sp., Homo sopiens, Ratius sattus, Sus serofa
{common wil pig), Tepirus indicus (Malayan
:;pu) Tragulus javanicus® (lesser mouse
).

eer,
Other Vegetation.
H (K)obecsa
Mammal  Cereus unicolor, Homo sapiens,** Melogole per<
sonate® (Burmese ferret badger), Selenarctos
shibetanus, Sus scrofa. Tapirus indicus
Other Flagging,** vegetation.**
1K) pepuana
Mammal  Canis familiaris, Homo sapiens, Panthera tigris
{iger), Rattus bowerst* (Bower's rat), R bu-
ko R rattus,*® R surtfer {yellow raph rat),
Selenaretos thibetanus, Sus scrofa.
Other Vegetation,
HAKY semermis
Mammal  Topirus tndicus.

I iKY shimoga
Mammal  Bos sp., Bos Zaurus (Gaur), Cercus unicolor,
Homo saptens, Bandicota tndica,® Rattus bu-
kit,** R rattus, R sebanus (nofsy ral)
Other Vegetation**

H.(K) welh
Mammal.  Bubclus bubalis (wild water buffalo), Canis fam-
iliam. .\Iclogm’e pemmala.‘
Bird A sinensis™

(greater coucal), Callus ga!lu.t“ (red purngle
fowl), Casrulax leucolophus®® (white-crested
Lughing thrush), Claucidium cuculordes
(barred fonlet), Meleagris gellopave® (turkey),
Pitta moluceensis® (blue-winged prtta), Pyc-
nonotus blanfordi (Blanford’s olive bulbul),
H.{0) bondicota
Mammil.  Bandicota tndwca,** B. sacilet (lesser bandicoot
rat), Bos sp., Herpestes javanicus*® (Javan
mongoose), Rattus sp. (rat), Tupaia glis.**
H.(0) doenitzi
Mammal, Bandicota indica,** Homo sapiens,® Lepus pe-
guensis (Siamese hare), Rattus rattus
Bird Centropus bengalensts (lesset coucal), C. sinen-
sis, Garrulax erythrocephalus (ted headed
laughing thrush), Lophura nycthemera (sdver
pheasant), Mirafra assamica® (coliared bush
1a1X), Phylloscopus sp.* (warbler), Riparia ri.
pana gorgeted sand martin), Sturnus jacani.
cus (crested myna), S. nigneollis®* (black col-
hnd slarlmg) S. tritis {common myna),
epops {(hoopoe), Zoothera dauma' [
x« (small bnlkd) thrush) Z. marginata®* (lesser
long-billed thrush)
H.(0) megalaimae
Bird, Megalaima zeylanica (lineated batbet).

H.{0) emithophila
Bird Pitta oatest (fulvous pitta)
H.{R) sslatica
Mammal thx bengalensts (leopard cat), Felis sp {(cat),
Viverra 2ibetha (large Indie., crvet), Tupais
glis,** Menetes berdmorar® (Indochinese
ground squitre)), Rattus sp*
Other Flagging.**
I (R) canestrinii
Mammal  Aretonyx collaris, Felis chaus (ungle cat), Her-
pestes javanicus, Melogele personata, Para«
doxurus hermaphroditus
H.(R) hetnrichi
Mammal  Bos sp, Canis familiaris, Melogale pessonata **

H. (R) koningsbergert
Mammal  Arctictis banturong, Melogale personata,** Rat-

tus raitus **
1 ze only wasfound, **, dadult stages
weze found
*Jtisnotew orthy thatall hosts of IT traguli mTha-hnd wllodzd
from five coll were Tragulus ] et al

1972) reported 1 traguli from Indonesta, Borneo, and Burma,
all of the indiaduals infested Tragulus sp. only




